A Gram-stain-negative, facultatively anaerobic, moderately halophilic and gliding bacterium, designated KMM 6491 T , was isolated from coastal seawater collected from Troitsa Bay, the The genus Winogradskyella, a member of the family Flavobacteriaceae, was proposed by Nedashkovskaya et al. (2005) to accommodate strictly aerobic, heterotrophic, gliding, yellow-pigmented and catalase-and oxidase-positive bacteria. Later, the genus was sequentially emended by Ivanova et al. (2010) , Yoon et al. (2011 ), Nedashkovskaya et al. (2012 and Begum et al. (2013) . At the time of writing, the genus Winogradskyella comprises 19 species with validly published names, all of which were isolated from different marine environments including seawater, marine sediments, seaweeds and invertebrate animals (Begum et al.,
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Strain KMM 6491
T was isolated from a seawater sample collected from Troitsa Bay, Gulf of Peter the Great, the Sea of Japan. For strain isolation, 0.1 ml seawater was transferred onto plates of marine agar 2216 (MA; Difco). After primary isolation and purification, the strain was cultivated at 28 8C on the same medium and stored at 280 8C in marine broth (Difco) supplemented with 20 % (v/v) glycerol.
DNA was extracted from 0.1-0.2 g (wet weight) of biomass, using the DNA extraction protocol of Sambrook & Russell (2001) . PCR was carried out using the universal oligonucleotide primers 11F (59-GTTTGATCMTGGC-TCAG-39) and 1492R (59-TACGGYTACCTTGTTACG-ACTT-39) as described by Lane (1991) and a GeneAmp PCR System 9700 (Applied Biosystems). PCR amplicons were used as templates for sequencing amplification using a BigDye Terminator version 3.1 Cycle sequencing kit (Applied Biosystems). The purified sequencing products were analysed by electrophoresis on a 50 cm capillary array of an ABI Prism 3130 DNA sequencer. Sequences were assembled with the SeqScape version 2.6 software (Applied Biosystems). Phylogenetic trees were reconstructed based on the maximum-likelihood (Felsenstein, 1981) , neighbour-joining (Saitou & Nei, 1987) and minimum-evolution (Rzhetsky & Nei, 1992) methods by using the MEGA5 program (Tamura et al., 2011) . Bootstrapping analysis with 1000 resamplings was undertaken to test the statistical reliability of the topology of the neighbourjoining tree (Felsenstein 1985) . Pairwise sequence similarities were calculated using the EzTaxon server (Kim et al. 2012) .
The phylogenetic position of strain KMM 6491
T was determined from its almost-complete 16S rRNA gene sequence (1448 bp). Phylogenetic analysis revealed that the novel isolate was a member of the family Flavobacteriaceae, phylum Bacteroidetes, and formed a distinct evolutionary lineage within the genus Winogradskyella (Fig. 1) DNA was isolated following the method of Marmur (1961) and the DNA G+C content was determined by the thermal denaturation method (Marmur & Doty, 1962) . The DNA G+C content of strain KMM 6491 T was 31.3 mol%, a value in the range reported for recognized species of the genus Winogradskyella (Ivanova et al., 2010; Lau et al., 2005; Kim & Nedashkovskaya, 2010; Nedashkovskaya et al., 2005 Nedashkovskaya et al., , 2009 Nedashkovskaya et al., , 2012 Pinhassi et al., 2009 W. eximia KMM 3944 T and W. pulchriflava KCTC 23858 T , using the method described by Ezaki et al. (1989) . The genomic DNA of strain KMM 6491 T and the reference strains was extracted using a genomic DNA extraction kit (Cosmogenetech) and was used for hybridization templates and probes. Probe DNA was biotinylated with photobiotin and hybridized with single-stranded unlabelled chromosomal DNA fragments of the reference strains. Means from three independent determinations of DNA-DNA hybridization values were obtained. Sasser (1990) using the standard protocol of the Sherlock Microbial Identification System (version 6.0; MIDI). FAMEs were analysed using a GC-21A chromatograph (Shimadzu) equipped with a fused-silica capillary column (30 m60.25 mm) coated with Supercowax-10 and SPB-5 phases (Supelco) at 210 8C, and were identified by using equivalent chainlength measurements and comparing the retention times to those of authentic standards. FAMEs were also analysed by GC-MS (QP5050A; Shimadzu) equipped with an MDN-5S capillary column (30 m60.25 mm), the temperature program was from 140 to 250 8C, at a rate of 2 8C min
21
. The polar lipids of strain KMM 6491 T and the reference strains were extracted using the chloroform/ methanol extraction method of Bligh and Dyer (1959) . Two-dimensional TLC of polar lipids was carried out on silica gel 60 F 254 plates (10610 cm; Merck) using chloroform/methanol/water (65 : 25 : 4, by vol.) in the first dimension and chloroform/methanol/acetic acid/water (80 : 12 : 15 : 4, by vol.) in the second dimension (Collins and Shah 1984) . The spray reagents used to reveal the spots were 10 % sulfuric acid in methanol, molybdate reagent and ninhydrin. Isoprenoid quinones were extracted with chloroform/methanol (2 : 1, v/v) and purified by TLC, using a mixture of n-hexane and diethyl ether (85 : 15, v/ v) as the solvent. Isoprenoid quinone composition was characterized by HPLC (Shimadzu LC-10A) using a reversed-phase type Supelcosil LC-18 column (15 cm64.6 mm) and acetonitrile/2-propanol (65 : 35, v/v) as a mobile phase at a flow rate of 0.5 ml min 21 as described previously (Komagata & Suzuki, 1987) . The column was kept at 40 8C. Quinones were detected by monitoring at 270 nm and were identified by comparison with known quinones from reference strain Bizionia paragorgiae KMM 6029
T .
The prevalent fatty acids of strain KMM 6491 T (.5 % of the total fatty acids) were iso-C 15 : 0 (19.4 %), iso-C 15 : 1 (15.5 %), iso-C 15 : 0 3-OH (9.6 %), iso-C 17 : 0 3-OH (8.4 %), C 15 : 0 (6.4 %) and summed feature 3 (comprising iso-C 15 : 0 2-OH and/or C 16 : 1 v7c; 5.8 %) anteiso-C 15 : 0 (9.5 %), (Table 1) . The fatty acid profile of strain KMM 6491
T was similar to those of the type strains of its closest relatives, while the differences in the proportions of some fatty acids, including anteiso-C 15 : 0, anteiso-C 15 : 1, iso-C 16 : 0, C 15 : 1 v6c and iso-C 16 : 0 -3OH, were marked ( Table  1 ). The polar lipid profile of strain KMM 6491
T was composed of phosphatidylethanolamine, two unknown aminolipids and two unknown lipids (Fig. 2) . The polar lipid composition of the novel strain coincides with those of (Fig. 2) . The single respiratory quinone of the novel strain was menaquinone 6 (MK-6), in line with all other members of the family Flavobacteriaceae (Bernardet et al., 2002) .
Gram-staining was done as described by Gerhardt et al. (1994) . Oxidative or fermentative utilization of glucose was determined on Hugh & Leifson's medium modified for marine bacteria (Lemos et al., 1985) . Oxidase activity was determined by assessing the oxidation of tetramethylp-phenylenediamine. Degradation of agar, starch, casein, gelatin, chitin, DNA and urea together with production of acid from carbohydrates, hydrolysis of Tweens 20, 40 and 80, nitrate reduction, and production of hydrogen sulphide and indole were tested according to standard methods (Gerhardt et al. 1994) . The temperature range for growth was assessed in MA. Tolerance to NaCl was assessed in medium A (5 g bacto peptone (Difco), 2 g bacto yeast extract (Difco), 1 g glucose, 0.2 g KH 2 PO 4 and 0.05 g MgSO 4 . 7H 2 O per litre of distilled water) supplemented with 0, 0.5, 1, 2, 3, 4, 5, 6, 8, 10, 12 and 15 % (w/ v) NaCl. The pH range for growth was determined at pH 4.0-10.0 (at intervals of 0.5 pH unit) in MB by adding sodium acetate/acetic acid and sodium carbonate buffers. Physiological and biochemical properties of strain KMM 6491 T were also tested using standardized API 20E, API 20NE and API ZYM galleries (bioMérieux) with incubation at 28 8C according to the manufacturer's instructions, except that cells were suspended in 2 % (w/v) NaCl solution. Carbon source utilization was tested firstly using commercial API 20E and API 20NE (bioMérieux) identification strips, and secondly, using a medium that contained 1 g NaNO 3 , 1 g NH 4 Cl, 0. T and W. eximia KMM 3944 T were included as reference strains for the phenotypic analysis.
The physiological and biochemical characteristics of strain KMM 6491
T are listed in the species description and in Table 2 . The novel isolate shared many phenotypic properties with described species of the genus Winogradskyella. It displayed gliding motility, produced alkaline and acid phosphatases, catalase, gelatinase and oxidase, and required NaCl or seawater for growth. However, the novel isolate clearly differed from the closely related species of the genus Winogradskyella by its ability to ferment D-glucose and to produce a-glucosidase. In contrast to its nearest neighbour, W. echinorum, strain KMM 6491 T possessed phenotypic features such as hydrolysis of starch and Tweens 40 and 80; acid production from D-glucose, maltose and sucrose; utilization of sucrose and citrate; and production of hydrogen sulphide (Table 2 ). Other differentiating characteristics between strain KMM 6491 T and the type strains representing closely related species of the genus Winogradskyella are presented in Table 2 .
On the basis of results of the phylogenetic, genotypic, chemotaxonomic and phenotypic analyses, we suggest that strain KMM 6491
T represents a novel species of the genus Winogradskyella, for which the name Winogradskyella litoriviva sp. nov. is proposed.
Description of Winogradskyella litoriviva sp. nov. Winogradskyella litoriviva (li.to.ri.vi9va. L. n. litus -oris, seashore, coast; L. fem. adj. viva alive; N.L. fem. adj. litoriviva living at the seashore).
Cells are heterotrophic, facultatively anaerobic, Gramstain-negative rods, approximately 0.3-0.5 mm in diameter T (e). PE, Phosphatidylethanolamine; AL1-2, unknown aminolipids; L1-2, unknown lipids. and 1.1-2.4 mm in length, and motile by gliding. On marine agar, colonies are 2-3 mm in diameter, circular, with entire edges, shiny, mucous and yellow-pigmented. Growth occurs at 4-34 uC (optimum, 25-28 uC) and at pH 5.5-10.0 (optimum, pH 7.5-8.0), and with 0.5-7 % NaCl (optimum, 4-5 % NaCl). Catalase and oxidase activities are present. Arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase and tryptophan deaminase activities are absent. Aesculin, gelatin, starch and Tweens 40 and 80 are hydrolysed but agar, casein, Tween 20, DNA, urea, cellulose (CM-cellulose and filter paper) and chitin are not. Acid is produced from D-fructose, D-glucose, maltose, mannose, L-rhamnose, sucrose, glycerol and amygdalin, but not from L-arabinose, D-galactose, cellobiose, lactose, melibiose, raffinose, ribose, sorbose, xylose, N-acetylglucosamine, or mannitol. L-Arabinose, cellobiose, D-galactose, melibiose, raffinose, sucrose, trehalose, N-acetylglucosamine and citrate are utilized, but lactose, D-xylose, inositol and mannitol are not. Growth is observed on L-alanine, L-proline, L-threonine, L-tyrosine and L-valine, but no growth occurs on L-asparagine, L-glycine, DL-methionine or L-tryptophan. Alkaline phosphatase, esterase lipase (C8), leucine arylamidase, valine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-glucosidase, and weak activities of esterase (C4), cystine arylamidase and a-chymotrypsin are present, but lipase (C14), trypsin, a-galactosidase, b-galactosidase, b-glucuronidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase activities are absent. Flexirubin-type pigments are not formed. Nitrate is not reduced. Hydrogen sulphide is weakly produced, but indole and acetoin are not. Susceptible to ampicillin, benzylpenicillin, carbenicillin, cefazolin, chloramphenicol, erythromycin, doxycycline, lincomycin, ofloxacin, oleandomycin, rifampicin, tetracycline and vancomycin; and resistant to cefalexin, gentamicin, kanamycin, nalidixic acid, neomycin, oxacillin, polymyxin B and streptomycin. The prevalent fatty acids (w5 %) are iso-C 15 : 0 , iso-C 15 : 1 , iso-C 15 : 0 3-OH, iso-C 17 : 0 3-OH, C 15 : 0 and summed feature 3 (comprising anteiso-C 15 : 0 , iso-C 15 : 0 2-OH and/or C 16 : 1 v7c). The polar lipid profile is composed of phosphatidylethanolamine, two unknown aminolipids and two unknown lipids. The sole respiratory quinone is MK-6.
The type strain, KMM 6491 T (5KCTC 23972 T 5LMG 26984 T ), was isolated from coastal seawater collected from Troitsa Bay, the Sea of Japan. The DNA G+C content of the type strain is 31.3 mol%. (Nedashkovskaya et al., 2005 (Nedashkovskaya et al., , 2012 ; this study). All strains were positive for the following: gliding motility; oxidase, catalase, alkaline phosphatase, esterase lipase (C8), esterase (C4), valine arylamidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase activities; requirement for Na + ions for growth; gelatin hydrolysis; and D-glucose utilization. All strains were negative for the following: production of flexirubin-type pigments, nitrate reductase, indole and acetoin; hydrolysis of chitin and urea; acid production from L-arabinose, cellobiose, lactose, melibiose, D-xylose, adonitol, dulcitol, inositol, sorbitol and citrate; utilization of L-arabinose, inositol and malonate; and lipase (C14), bglucuronidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase activities. +, Positive; 2, negative. 
